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Reconstruction  of  the  pharynx  and  upper  esophagus  uses  various  procedures,  including  pedicled  or  free
ﬂap.  Pharyngoplasty  with  free  forearm  ﬂap  provides  excellent  functional  results.  In  radiation-related
pharyngeal  stenosis,  recipient  vascularization  is often  poor,  especially  in  the  venous  system.  The  authorsadiation therapy
describe  pharyngeal  reconstruction  with  semi-free  forearm  ﬂap,  pedicled  on  the cephalic  vein,  to  min-
imize  the  risk  of  venous  thrombosis,  which  is the  main  factor  of  free  forearm  ﬂap  necrosis.  Taking  the
case  of a laryngectomy  with  complete  pharyngeal  stenosis  after  radiation  therapy  and iterative  neck
surgery,  the  technique  of  pharyngeal-esophageal  reconstruction  by semi-free  forearm  ﬂap is  described
in a  context  of  impaired  vascularization.
©  2014  Elsevier  Masson  SAS.  All  rights  reserved.. Introduction
The head and neck region is the 6th most frequent cancer loca-
ion, with 650,000 new cases per year worldwide [1].
Radiation therapy is one treatment option, whether exclusive,
djuvant in association to surgery or concomitant to chemotherapy.
ne of the main complications of head and neck radiation ther-
py is pharyngeal ﬁbrosis, which may  induce severe dysphagia, or
phagia in case of complete stenosis [2]. Bougie or high-pressure
alloon dilation is performed in ﬁrst line, to increase pharyngeal
nd esophageal diameter and compliance, but results are often
nsatisfactory, requiring iterative maneuver with a risk of medias-
initis at each procedure. In case of failure of endoscopic treatment
r of complete pharyngeal stenosis, treatment consists in pharyn-
ectomy to remove ﬁbrotic tissue, followed by reconstruction to
estore continuity. In extensive severe stenosis, the best results are
btained with free ﬂaps, such as free forearm ﬂap, allowing consid-
rable enlargement of the pharynx [3]. Vascularization, especially
he venous system of the neck, is often deﬁcient following radi-
tion therapy, due to ﬁbrosis. Success rates with free ﬂaps range
etween 94% and 98%, depending on the team, the main cause of
ailure being venous thrombosis (53.3%) [4]. We  describe a semi-
ree forearm ﬂap pedicled on the cephalic vein with microsurgical
rterial anastomosis for pharyngeal reconstruction in complete
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879-7296/© 2014 Elsevier Masson SAS. All rights reserved.radiation-related pharyngeal stenosis, to reduce the failure risk in
elderly patients with history of radiation therapy. A circular end-
to-end anastomosis stapler was  also used, to achieve simple and
permeable pharyngeal-esophageal anastomosis.
2. Surgical technique
A 61-year-old man  underwent chemoradiotherapy for T3NxM0
laryngeal squamous cell carcinoma, in 2003 in Germany.
He was admitted to our department for laryngeal dyspnea in
July 2011. He received emergency tracheotomy and upper airway
endoscopy, which revealed complete laryngeal necrosis without
recurrence of tumor. Total pharyngolaryngectomy was performed,
with anterior pharyngeal wall reconstruction using a tubularized
pectoralis major ﬂap, due to the severe necrosis of the pharyngeal
mucosa. Postoperative course involved pharyngostoma, closed by
a pedicled latissimus dorsi ﬂap. Between July and November 2011,
the patient received per os feeding (soft food). In November 2001,
he developed dysphagia, treated by iterative dilation. In late 2013,
after 18 bougie dilations of the pharynx (8 under general and 10
under local anesthesia) and home self-dilation and stenting with
Salivary® devices of various calibers since November 2011, pha-
ryngeal stenosis was complete, with total aphagia and the need to
spit out saliva.
Given the patient’s good motivation, pharyngeal reconstruction
by forearm ﬂap was proposed. Due to the history of surgery and
cervical radiation therapy, a semi-free forearm ﬂap pedicled on the
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Fig. 1. Patient positioning for surgery and incision mark.
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sFig. 2. Cephalic vein dissection to the deltopectoral groove.
ephalic vein was  chosen: this technique was previously described
or facial, oral and laryngeal reconstruction [5].
One surgery team performed total pharyngectomy, while a sec-
nd harvested the forearm ﬂap (Fig. 1). Without tourniquet, the
asciocutaneous paddle of the forearm (8 × 7 cm)  and radial artery
ere dissected following the classical proximal pedicle ﬂap tech-
ique [6]. Only the cephalic vein, surrounded by a fatty panicle,
as dissected down to the deltopectoral groove after checking the
nastomosis between the superﬁcial and deep venous networks
f the ﬂap (Fig. 2). A subcutaneous channel was created above
he clavicle, joining the surgical site to the deltopectoral groove
Fig. 3). The forearm ﬂap was then sutured to the site in a tubular
orm. After ligating the radial artery to its origin, the semi-free fore-
rm ﬂap was tunneled through the channel to replace the pharynx.
he radial artery was sutured to the facial artery, by classic micro-
urgery techniques. Anastomosis between the esophagus and the
Fig. 3. Tunneling of semi-free pedicled forearm ﬂap.Fig. 4. Fluoroscopy at day 21.
ﬂap was achieved using a Covidien® circular end-to-end anastomo-
sis (EEA) stapler (21 mm–4.8 mm),  and the proximal anastomosis
between the base of the tongue and the ﬂap was achieved by sep-
arate 2-0 Vicryl sutures.
Postoperative course was  free of complications. At postopera-
tive day 21, the patient was able to resume mixed oral feeding,
and ﬂuoroscopy at 1 month found a reconstructed pharynx of good
caliber without stenosis or ﬁstula (Fig. 4).
3. Discussion
Local pedicled ﬂaps from the latissimus dorsi and pectoralis
major are used for pharyngeal reconstruction in radiation-related
stenosis. They are reliable, but are increasingly being abandoned
due to poor functional results, mainly implicating their excessive
size and the traction induced by a limited arc of rotation.
Pharyngeal reconstruction used to be challenging. Free ﬂap
transfer now enables various healthy tissues (skin, muscle and
bone) to be used, with excellent functional and esthetic results
thanks to their ﬂexibility. The free forearm ﬂap is a frequently
used microvascularized ﬂap, with success rates reaching 97.9%,
good pedicle length (20 cm), ease of harvesting and low postop-
erative morbidity [5]. The excellent functional results make it a
reference ﬂap for pharyngeal reconstruction [7]. It is a ﬁne-skin
ﬂap and therefore pliable, with a wide skin paddle that may  equal
almost the entire forearm circumference apart from the skin cover-
ing the cubital edge. Unlike jejunum ﬂap, also used in pharyngeal
reconstruction, the forearm ﬂap is free of mucosal secretion and
peristalsis that may  induce swallowing disorder and does not
require a digestive surgery team for harvesting. The associated rate
of return to oral feeding is 85%: normal in 45% of cases and mixed
or liquid in 40% [7]. Postoperative ﬁstula rates range from 18% to
20%, and can be reduced by intraoperative Salivary® stenting [8].
Severe necrosis is rare in free ﬂaps, at 3–5% [4]. Prevention
is founded on correct indication and adapted, cautious surgery.
Bianchi et al. attribute failure to venous thrombosis in 53.3% of cases
and arterial thrombosis in 46.7% [4].
Following cervical radiation therapy, recipient venous network
ﬁbrosis often impairs permeability, increasing the risk of venous
thrombosis, the main cause of necrosis in free ﬂaps [9].
In the present case, the history of radiation therapy and the
depleted cervical venous network following two  previous surgeries
led to reconstruction being performed using a semi-free forearm
ﬂap pedicled on the cephalic vein. The usual procedure after iter-
ative surgery and radiation therapy is to anastomose the vascular
pedicles onto the external carotid artery and/or the internal jugu-
lar vein. In the present case, the internal jugular veins were too
low-caliber for anastomosis. The semi-free forearm ﬂap technique
provided optimal reconstruction. Esthetic impact on the donor site
was minimal, as end-to-end suture was performed right down to
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he deltopectoral groove. When cervical vascularization is poor,
ther teams anastomose long-pedicle free ﬂaps (e.g., forearm) onto
he internal mammary vessels [10,11]. Roche et al. reported no ﬂap
ecrosis in a series of 7 patients; Schneider et al., with the same
echnique, reported 98% ﬂap viability (n = 55).
Our team routinely uses an EEA stapler for anastomosis between
he reconstructed pharynx and the esophagus. This instrument has
emonstrated efﬁcacy in colorectal anastomosis [10]. It is easy to
se, with a shorter learning curve than for manual anastomosis,
nd provides better permeability in digestive anastomosis, with
ower risk of ﬁstula and shorter surgery time [12]. Its efﬁcacy in
igestive surgery promises similar results in head and neck surgery
s regards pharyngeal reconstruction.
. Conclusion
Circular esophageal-pharyngeal reconstruction by free forearm
ap provides very good functional results. To make it available in
ase of radiation-related complete esophageal-pharyngeal steno-
is while limiting the risk of radiation-related venous thrombosis,
 semi-free forearm ﬂap pedicled on the cephalic vein can be used.
his technique enables reconstruction in microsurgically vulnera-
le cases, and may  be used in second line when poor cervical venous
ow is found on preoperative Doppler or angio-CT or following
ailure of internal jugular vein dissection.isclosure of interest
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